Multi-Year Subsidence
More than 180 mm of ground-water-pumping induced subsidence resulted in cracked building foundations near Pomona
Localized Subsidence
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Faults and geologic structures often impede the flow of ground water and can be recognized as linear InSAR features where groundwater levels decline on one side of the fault or rise on the other side of the fault
Ground-Water Barriers
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The pumping of oil is often imaged as a "bull's-eye" feature, such as the 58 mm of subsidence measured in the Beverly Hills Oil Field (5 years: Oct. 1993 -Oct. 1998 
Hydrocarbon Production
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How to read an interferogram:
Count the number of InSAR fringes
between two points on the interferogram, where one fringe is one complete color cycle (i.e. yellow, red, blue, green, yellow (Fig. A) . The Newport-Inglewood Fault bounds the southwest margin of the Santa Ana Basin; InSAR shows that there is about a 2-km offset between the mapped trace of the fault and the subsurface ground-water barrier (Fig. B) . Many of the deformation features are long lasting (Fig. C) and can exhibit significant surface deformation as shown by the examples of hydrocarbon production in Beverly Hills ( Fig. D) and property damage near Pomona (Fig. E) . Additionally, the human-induced land deformation produces horizontal surface motion that obscures, and in some cases mimics, the tectonic signals expected from the blind thrust faults beneath Los Angeles (Bawden and others, 2001). The B-B' cross section (right) shows a steep subsidence gradient in an area where there are no mapped faults, revealing a previously unrecognized structure or fault that also acts as a groundwater flow barrier. Mapping faults and geologic structures in an aquifer system is crucial for understanding ground-water flow, regional subsidence patterns, and potential seismic hazards. InSAR determined the spatial extent of subsidence and how the subsidence might affect urban development. Las Vegas Valley is one of the fastest growing areas in the Nation. Since the 1950s, ground-water pumping has resulted in water-level declines of more than 100 m. These large water-level declines have resulted in nearly 2 m of subsidence, which has caused fissures and damaged wells. A 5-year interferogram (Apr. 1992-Dec. 1997) (left) shows the full extent of the aquifer system and shows 190 mm of localized subsidence in a distinct bowl in the northwest part of the valley. The southeastern margin of the bowl is structurally controlled by the Eglington Fault.
InSAR Finds New Fault Strand
5-10 millimeters of multi-year
A borehole extensometer (an instrument to measure aquifersystem compaction) was constructed in 1995 to precisely measure the subsidence. InSAR is ideally suited to measure the spatial extent and magnitude of surface deformation associated with fluid extraction and natural hazards (earthquakes, volcanoes, landslides). It is often less expensive than obtaining sparse point measurements from labor-intensive spirit-leveling and Global Positioning System (GPS) surveys and can provide millions of data points in a region about 10,000 square kilometers. By identifying specific areas of deformation within broader regions of interest, InSAR imagery can also be used to better position specialized instrumentation (such as extensometers, GPS networks, and leveling lines) designed to precisely measure and monitor surface deformation over limited areas. 
Advantages of InSAR
